Pulmonary hypertension (PH) is an increase in mean pulmonary arterial pressure (PAP), which can be caused by or associated with a wide variety of conditions.
Idiopathic pulmonary arterial hypertension (PAH) is a rare disorder that can be defined as a sustained elevation in PAP and pulmonary vascular resistance, with normal pulmonary artery wedge pressure, in the absence of a known cause. It is a diagnosis of exclusion after other possible causes of PH have been excluded. It is a severe and often rapidly progressive illness in many cases.
The injury to the pulmonary endothelium causes a tendency to in situ thrombosis in the pulmonary arterial tree, the so-called thrombotic pulmonary arteriopathy. The disease process continues through vascular scarring, endothelial dysfunction and proliferation of smooth muscle cells within the intima and media of the pulmonary arterial tree, causing progressive pulmonary arterial hypertension. This leads to progressive right heart strain due to obliteration of small pulmonary arterial vessels, and eventually right heart failure.
Definitions [1] PH is a haemodynamic and pathophysiological condition defined as an increase in mean PAP ≥25 mm Hg at rest as assessed by right heart catheterisation.
PAH is a clinical condition characterised by the presence of precapillary PH in the absence of other causes of precapillary PH such as PH due to lung diseases, chronic thromboembolic PH, or other rare diseases (see 'Classification', below). PAH includes different forms that share a similar clinical picture and virtually identical pathological changes of the lung microcirculation.
Classification of pulmonary hypertension [1]
Classification is crucial in determining the treatment and prognosis. [2] PAH:
Idiopathic. Heritable: There is a small subset (~6%) of cases that are inherited in an autosomal dominant fashion due to mutations in the BMPR2 gene (receptor in TGF-beta family). [3] Other mutations. Epidemiology [2] Idiopathic PAH is rare. However, the prevalence of PAH is higher in certain patient groups, such as those with systemic sclerosis, portal hypertension, congenital heart disease and HIV infection.
The prevalence of PAH is estimated at 15-52 per million. The incidences are estimated to be 1-3.3 per million per year for idiopathic PAH and 1.75-3.7 per million per year for chronic thromboembolic PH.
PH is more common in severe respiratory and cardiac disease, occurring in 18-50% of patients assessed for transplantation or lung volume reduction surgery, and in 7-83% of those with diastolic heart failure.
Between 0.5% and 4% of patients develop chronic thromboembolic PH after acute pulmonary embolism. There is an increased risk for patients presenting with large, recurrent or unprovoked clots.
Presentation [2] Most commonly presents with progressive breathlessness, weakness and tiredness. Exertional dizziness and syncope may also develop. Oedema and ascites tend to occur late in the disease. Angina and tachyarrythmias, particularly atrial flutter, may also occur.
Haemoptysis is uncommon but may occur in Eisenmenger's syndrome and chronic thromboembolic PH.
Clinical signs include right ventricular (parasternal) heave, a loud pulmonary second heart sound, murmur of pulmonary regurgitation, systolic murmur of tricuspid regurgitation, raised jugular venous pressure, peripheral oedema and ascites. These signs may be subtle or absent in early disease.
There may also be signs of associated conditions, such as connective tissue disease or liver disease.
Differential diagnosis
Cor Sickle cell disease. [5] Investigations [2] Routine biochemistry screen including LFTs (portal hypertension), TFTs and autoimmune screening -particularly antinuclear antibody to detect possible SLE/scleroderma-like syndrome. CXR to exclude other lung diseases but this is not useful for diagnosing PH. ECG -can show right ventricular hypertrophy and strain patterns but may be normal. Pulmonary function tests. Lung biopsy may be needed to exclude interstitial lung disease. Polysomnography may be used to exclude obstructive sleep apnoea. Echocardiography to assess right ventricular function and estimate pulmonary arterial pressures. High-resolution CT of the thorax to investigate other possible causes of PH. Isotope perfusion lung scanning has high sensitivity for chronic thromboembolic PH. MRI: MRI to assess cardiac structure and function, prognosis and response to treatment. Magnetic resonance pulmonary angiography in the assessment of chronic thromboembolic PH operability. Magnetic resonance perfusion imaging is as sensitive as isotope perfusion lung scanning.
Right heart catheterisation is needed to confirm the diagnosis by directly measuring pulmonary pressure.
Management
Specific treatments exist for PAH and chronic thromboembolic PH. In PAH due to left heart disease, lung disease or hypoxia, treatment is best directed at the underlying condition. [2] Patients are best managed through regional specialist units that have the expertise to manage their severe illness, relevant complex investigations, expensive medication and clinical trial administration.
Management of any underlying cause. Although some drugs seem to have significant effects on symptoms and exercise tolerance in the short term, there is little useful information on their effect on long-term survival in this devastating illness, an issue that future trial designs will have to address. [6] Atrial septostomy is a palliative procedure that may provide some benefit to patients whose condition is deteriorating.
Cardiosupportive therapy
Supplemental oxygen can help symptomatically with exercise tolerance. Diuretics are used to treat right heart failure and remove peripheral oedema, along with digoxin as a positive inotrope. There are no convincing trial data to support their use but consensus is that they are helpful. High-dose calcium-channel blockade (eg, diltiazem titrated to 480-720 mg/day or nifedipine titrated to 60-120 mg/day) may be used for idiopathic PAH. Because of the potential negative inotropic effect, treatment should not be started without a positive acute vasoreactive test. [2] 
Phosphodiesterase-5 inhibitors
These drugs modulate the effects of nitric acid on vascular tone via their effect on cyclic GMP and appear to be relatively selective pulmonary arterial vasodilators. They are traditionally used to treat erectile dysfunction and sildenafil has been shown to have beneficial effects in primary PH, being licensed in the USA for its treatment. [8] Drugs under clinical investigation [9] Other drugs under current clinical investigation include serotonin antagonists, vasoactive intestinal peptide, stimulators of soluble guanylate cyclase and tyrosine kinase inhibitors.
Transplantation
Single/double-lung or cardiopulmonary transplantation may be considered in some severe cases. With pulmonary protection and immunosuppression, the long-term prognosis after lung and heart-lung transplant is good. [10] Complications Deteriorating right heart function and right-sided cardiac failure. Gross peripheral oedema. Hepatic congestion and cardiac cirrhosis. Pleural effusions. Gross exertional dyspnoea. Exertional syncope. Sudden cardiac death. Problems during childbirth, including sudden death. [11, 12] Prognosis [2] Median survival in untreated idiopathic PAH is 2.8 years; however, more recent registries have observed overall median survival of at least five years. In the past, the mean age at diagnosis in idiopathic PAH was 35 years; current five-year survival in this age group is now about 75%. PAH associated with systemic sclerosis carries a worse prognosis than idiopathic PAH. However, PAH associated with congenital heart disease has a better prognosis than idiopathic PAH. The development of PH in cardiac and respiratory disease adversely affects prognosis, which depends on the underlying cause and severity of PH. Patients who do not respond to medical therapy tend to develop progressive right-sided heart failure if transplantation cannot be carried out.
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